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(57) ABSTRACT 

Various methods and devices for replacing damaged, injured, 
diseased, or otherwise unhealthy posterior elements, such as 
the facet joints, the lamina, the posterior ligaments, and/or 
other features of a patient’s spinal column, are provided. In 
one exemplary embodiment, the methods and devices are 
effective to mimic the natural function of the spine by alloW 
ing ?exion, extension, and lateral bending of the spine, While 
substantially restricting posterior-anterior shear and rotation 
of the spine. 
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FIG. 1A 
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FIG. 1B 
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FIG. 3 
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FIG. 5A 
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FIG. 5B 
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FIG. 7 
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FIG. 8A 
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FIG. 9A 
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FIG. 10A 

FIG. 10B 
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FIG. 11 
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FIG. 15 
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FIG. 18A FIG. 18B 

ZKQOW ' ZMJQ »\ 2M“? 

1.02m ./ z I / Zugb 

H120‘ 

7J0€a 2&2‘? 

FIG. 18C FIG. 18D 
2mm. x 20”’ mod X 2"” 

4 ---v_-__/ 

T 2%‘! <2Z//////f// j gqgd 

ZHc/zos; 2”“ 

FIG. 18E FIG. 18F 

ZQiOe Zu’lz’ 

_ 2 @252 



Patent Application Publication Dec. 9, 2010 Sheet 17 0f 18 US 2010/0312283 A1 

FIG. 19A 

new 21230 

20230 

FIG. 19B 



Patent Application Publication Dec. 9, 2010 Sheet 18 0f 18 US 2010/0312283 A1 

FIG. 20A 

FIG. 20B FIG. 20C 

300 gm 



US 2010/0312283 A1 

FACET JOINT REPLACEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of Us. patent appli 
cation Ser. No. 10/908,882 ?led on May 31, 2005 and entitled 
“Facet Joint Replacement,” Which is a continuation-in-part of 
Us. patent application Ser. No. 10/905,374 ?led on Dec. 30, 
2004 and entitled “Arti?cial Facet Joint,” Which are hereby 
incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

[0002] The present invention relates to spinal instrumenta 
tion, and in particular to various devices that are adapted to 
mimic the natural function of the structural posterior ele 
ments. 

BACKGROUND OF THE INVENTION 

[0003] The vertebrae in a patient’s spinal column are linked 
to one another by the disc and the facet joints, Which control 
movement of the vertebrae relative to one another. Each ver 
tebra has a pair of articulating surfaces located on the left side, 
and a pair of articulating surfaces located on the right side, 
and each pair includes a superior articular surface, Which 
faces upWard, and an inferior articular surface, Which faces 
doWnWard. Together the superior and inferior articular sur 
faces of adjacent vertebra form a facet joint. Facet joints are 
synovial joints, Which means that each joint is surrounded by 
a capsule of connective tissue and produces a ?uid to nourish 
and lubricate the joint. The joint surfaces are coated With 
cartilage alloWing the joints to move or articulate relative to 
one another. 

[0004] Diseased, degenerated, impaired, or otherWise pain 
ful facet joints and/or discs can require surgery to restore 
function to the three joint complex. Subsequent surgery may 
also be required after a laminectomy, as a laminectomy pre 
disposes the patient to instability and may lead to post-lami 
nectomy kypho sis (abnormal forWard curvature of the spine), 
pain, and neurological dysfunction. Damaged, diseased lev 
els in the spine Were traditionally fused to one another. While 
such a technique may relieve pain, it effectively prevents 
motion betWeen at least tWo vertebrae. As a result, additional 
stress may be applied to the adjoining levels, thereby poten 
tially leading to further damage. 
[0005] More recently, techniques have been developed to 
restore normal function to the facet joints. One such tech 
nique involves covering the facet joint With a cap to preserve 
the bony and articular structure. Capping techniques, hoW 
ever, are limited in use as they Will not remove the source of 
the pain in osteoarthritic joints. Caps are also disadvanta 
geous as they must be available in a variety of siZes and shapes 
to accommodate the Wide variability in the anatomical mor 
phology of the facets. Caps also have a tendency to loosen 
over time, potentially resulting in additional damage to the 
joint and/ or the bone support structure containing the cap. 
[0006] Other techniques for restoring the normal function 
to the posterior element involve arch replacement, in Which 
superior and inferior prosthetic arches are implanted to 
extend across the vertebra. The arches may have rigid sur 
faces that can articulate relative to one another to replace the 
articulating function of the facet joints. HoWever, aligning 
tWo articulating rigid surfaces for facet replacements can be 
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very dif?cult given the variations in patient anatomy and 
various motion required (i.e., ?exion, extension, lateral bend 
ing, and translations). 
[0007] Accordingly, there remains a need for improved 
systems and methods that are adapted to mimic the natural 
function of the facet joints. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides various methods and 
devices for repairing and/or replacing a damaged facet joint, 
and optionally for replacing other posterior elements, includ 
ing, for example, the lamina, the posterior ligaments, and/or 
other features of a patient’s spinal column. In one exemplary 
embodiment, an implant for replacing and/ or stabiliZing one 
or more facet joints in a patient’s spinal column is provided 
and it generally includes a ?rst member that is adapted to 
couple to a ?rst vertebra, and a second member that is adapted 
to couple to a second vertebra and that is con?gured to move 
relative to the ?rst member to control movement of the adja 
cent vertebrae. In certain exemplary embodiments, the 
implant can be con?gured to limit axial rotation and shearing, 
While alloWing or controlling ?exion, extension, and lateral 
bending. 
[0009] While the implant can have a variety of con?gura 
tions, in one exemplary embodiment the implant can include 
a ?rst member that is adapted to couple to a ?rst vertebra and 
that has a bearing element rotatably disposed therein With an 
opening formed therethrough, and a second member that is 
adapted to couple to a second vertebra adjacent to the ?rst 
vertebra. The second member can include an extension rod 
that is adapted to extend through the opening formed in the 
bearing element to control movement betWeen the ?rst and 
second vertebrae. 
[0010] While the ?rst and second members can have a 
variety of con?gurations, in one exemplary embodiment the 
?rst member can be substantially U-shaped With opposed 
arms extending from a central portion, and the second mem 
ber can be substantially Y-shaped With opposed arms extend 
ing from a terminal end of the extension rod. In use, each arm 
on the ?rst and second members can be adapted to be received 
Within a receiving head of a bone engaging element, such as 
a bone screW, to attach each arm to a vertebra. The implant can 
also include at least one compressive element positioned 
betWeen the central portion of the ?rst member and the central 
portion of the second member, and at least one compressive 
element positioned betWeen the central portion of the second 
member and a terminal end of the extension rod. The com 
pressive element(s) can be adapted to facilitate controlled 
movement of the adjacent vertebrae. 
[0011] The bearing element can also have a variety of con 
?gurations, but in one exemplary embodiment the bearing 
element can be a ball bearing having an opening formed 
therethrough. The opening formed through the bearing ele 
ment can include a coating formed thereon that is adapted to 
reduce friction betWeen the bearing element and the exten 
sion rod. The bearing element can also be disposed at various 
locations on the ?rst member, but in one exemplary embodi 
ment the bearing element can be freely rotatably disposed 
Within the central portion of the ?rst member. In particular, 
the central portion can include a substantially spherical open 
ing formed therein for rotatably seating the bearing element. 
[0012] In another embodiment of the invention, the exten 
sion rod can include at least one stop member formed thereon 
and adapted to limit slidable movement of the extension rod 
























